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Disclaimer

- This presentation was developed in part under
Assistance Agreement No. X3-83588701 awarded by
the United States Environmental Protection Agency
(U.S. EPA) to the American Association for the
Advancement of Science (AAAS). The views
expressed in this document are solely those of the
authors, and do not reflect those of either U.S. EPA or
AAAS. Products or commercial services mentioned in
this publication are solely for reference purposes only,
and do not represent endorsement by the authors, the
U.S. EPA, or AAAS.

- 8/19/2019 U.S. Environmental Protection Agency
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NARSTO 2005 Emissions Inventory
Report

- NARSTO was a public/private partnership that worked
towards improved air quality management in North
America

- The 2005 publication “Improving Emission Inventories
for Effective Air Quality Management Across North
America: A NARSTO Assessment” sought to identify
the strengths and weaknesses of North American
emissions inventories

- That process yielded 8 key elements for improvement

- 8/19/2019 U.S. Environmental Protection Agency



“ER ... NARSTO 2005 Emissions Inventory
Report: 8 Recommendations

1.Reduce uncertainties associated with emissions from key
under-characterized sources.

2. Improve speciation estimates.

3. Improve existing emission inventory tools and develop new
ones.

4. Quantify and report uncertainty.

5. Increase inventory compatibility and comparability.
6. Improve user accessibility.

/. Improve timeliness.

8. Assess and improve emission projections.

- 8/19/2019 U.S. Environmental Protection Agency
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Propose a “subjective” 5 star rating
to each of the 10 source categories
in Recommendation #1 and to the
remaining 7 recommendations.

DO

These stars are my opinion and they are a rough
assessment of how much things have improved
since 2005.
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1.Reduce uncertainties from key
under-characterized sources

NARSTO Recommendation: Focus immediate measurement and
development efforts on 10 areas of greatest known uncertainty.

Fine particles & precursors **W
Toxic and HAPs *****
Onroad vehicles **W

Offroad vehicles ****ik
Agricultural NH; sources W

Biogenic Source W
Petrochemical industrial facilities ****i\(

Open biomass burning *Wi\(
Residential wood combustion ﬁ ﬁ ﬁ ﬁ ﬁ
Paved and Unpaved Road Dust ﬁ f f A A

8/19/2019 U.S. Environmental Protection Agency
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e 1, Reduce uncertainties from key

under-characterized sources

MOVES most sophisticated and detailed emissions model for
On road and Offroad Sou rceS MOVES and Other Mobile Source Emissions SHARE@@SC\%ST%D

Models

i ‘ ‘ ‘ ‘ ; ; ; ; ‘ “ ‘ ‘ ‘ ‘ ‘ i i MOtor Vehicle Emission L EPAS MOtor Vehicle

Emission Simulator (MOVES)
MOVES and Related Models

contactus  suaRe (F) (@) (2) &) Simulator (MOVES) is 2 state-of-the-science
ome "™ MOVES Onroad Technical Reports

emission modeling system

that estimates emissions for

mobile sources at the

national, county, and project
Latest MOVES Model level for criteria air
pollutants, greenhouse
gases, and air toxics.

—————————————— Thetechnicalreports for MOVES2014 describe the default inputs and algorithms for EPA's latest
MOVES Limited Use Modzls version of MOVES: MOVES2014b. Technical reports for earlier versions of MOVES are included here
Tools for MOVES because much of the technical information in the latest versions of MOVES builds off of information

developed for previous versions.

MOVES Training

Methods to Produce These reports focus on MOVES inputs and algorithms for cars, trucks and other onroad emission

Emission Inventories sources. MOVES also covers a wide variety of nonroad sources. See the Nonroad Technical Reports
MOVES Algorithms page for reports focused on MOVES nonroad inputs and algorithms. Usi .
sing MOVES Understanding Older Models

MOVES Onroad Technical . *
| Onthis page: m

Reports. . MOVESI014 You may need a PDF oL VES Model Alg‘)tlth S & @ Previous MOVES Versions

Nonroad Technical Reports . MOVES2010 reader to view some . Limited Use Models Default Data @ MOBILE Model
B — of the files on this o e i

MOVES Workehops & + Draft MOVES2008 — ® Tools to Develop or Convert MOV

Presentations + MOVES2004 D52 SRR Inputs @ MOVES Algorithms Search MOVES and Other Models
_ Cresemtemers About PDF page to

. + MOVES Development
MOVES Model Review Work learn more.
Group

Current Status: MOVES
incorporates a large amount of
data; impact on air quality
models continues to be studied

8/19/2019 U.S. Environmental Protection Agency



e ... 1. Reduce uncertainties from key
under-characterized sources

Biomass Burning: Substantial Research continues on all
aspects
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Current Status: See Frlday S Flre Session 10 AM
Reunion A for some of the latest improvements/research

_ 8/19/2019 U.S. Environmental Protection Agency



SEPA 1. Reduce uncertainties from key

under-characterized sources
Yol

Agricultural Ammonia Emissions: Source is bi-directional and
requires a separate inline model within an air quality model

Biogeosciences, 10, 1635-1645, 2013
www.biogeosciences.net/ 10/ 1635/2013/
d L(J 194/bg-10-1635 20]3

uthor(s) 2013. €C Attribution 3.0 License.

Evaluation of a regional air-quality model with bidirectional NH3

exchange coupled to an agroecosystem model C u rre nt Status : See J . BaS h

1. 0. Bash', E. J. Cooter', R. L. Dennis', J. T. Walker?, and J. E. Pleim'

'National E po ure Research L b oratory, Office of Research and Development, US Environmental Protection Agency, . 0
and Presentation
N ] R k M R ] L boratory, US Environmental Protection Agency, Office of Research and U

Dev ]p t, Re: carchT g] P rk, NC 27711, USA

o Reunion C and other
presentations in that session

Rev dl.l ry{JIJJ\ plebua.ryGL Pblhcdll\drchﬂl

m 8/19/2019 U.S. Environmental Protection Agency



“EPAA .. 1. Reduce uncertainties from key
under-characterized sources

Fine Particulates Y&y s

» Significant work has been done to improve PM2.5 estimates both in
measurement and in modeling.

 This is a very broad area of recommendation that encompasses nearly
all emission sources.

 PM2.5 model performance has greatly improved and the CMAQ
aerosol module has been significantly upgraded during past 15 years
and is now at version 7.

TOXICS and HAPs Yoooox

HAP and CAP inventories are becoming more consistent and are both

part of the NEI
 much more work is needed to reduce uncertainty and improve

consistency.

m 8/19/2019 U.S. Environmental Protection Agency



== .. 1. Reduce uncertainties from key
under-characterized sources

Biogenic Emissions: limited resources have resulted in only modest
updates to this sector

FORRIT

Petrochemical Facilities: Significant changes to this sector over the past
15 years; Oil and Gas reporting tool

PipAgkoXaxe

Residential Wood Combustion: Updated temporal profiles and allocation
based on temperature, still uncertainty of emission factors, appliance
data. Surrogates have been an issue in the past but have been update

YOOI

Paved and Unpaved Roads: except for updates to temporal allocation
based meteorological parameters, only modest improvements for this
sector

m 8/19/2019 U.S. Environmental Protection Agency
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2. Improve speciation estimates

NARSTO Recommendation: Develop new and improve
existing source speciation profiles and emission factors

SPECIATE 5.0 Released Number of profiles added to the
2019 various releases of SPECIATE
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3. Improve existing emissions inventory
tools and develop new ones

Recommendation: Apply new technological capabilities to allow models to
more closely approximate actual emissions

A new global anthropogenic SO, emission inventory for the last

. N . = 3 - - . -
AL IR Auoseuc decade: a mosaic of satellite-derived and bottom-up emissions
Atmospheric Environment ’ Fei Liu'~, Sungyeon Choi’?, Can Li**, Vitali E. Fioletoy®, Chris A. McLinden®, Joanna Joiner’,
Nickolay A. Krotkov®, Huisheng Bian™", Greet Janssens-Maenhout’, Anton S. Darmenov’, and Arlindo M. da Silva®
journal homepage: www.elsevier.com/locate/atmosenv

! Universities Space Research Association (USRA), GESTAR, Columbia, MD, USA
?NASA Goddard Space Flight Center, Greenbelt, MD, USA
“Science Systems and Applications Inc., Lanham, MD, USA

The observed response of Ozone Monitoring Instrument (OMI) NO> @ Crosshiark 'anrlh System Science Interdisciplinary Center, University of Maryland, College Park. MD, USA
columns to NOy emission controls on power plants in the United 2 Air Quality Research Division, Environment and Climate Change Canada, Toronto, ON, Canada
States: 2005—2011 %Goddard Earth Sciences and Technology Center, University of Maryland, Baltimore, MD, USA

TEuropean Commission, Joint Research Centre, Institute for Environment and Sustainability, Via Fermi, Ispra (VA), Italy
Bryan N. Duncan ™ *, Yasuko Yoshida * R Benjamin de Foy °, Lok N. Lamsal * 4
David G. Streets *, Zifeng Lu ©, Kenneth E. Pickering *, Nickolay A. Krotkov *

Current Status: The issue of how to incorporate new measurements and tools into
emissions inventories needs to be continually addressed to make the best use of
technological improvements. Comparing and contrasting techniques is
recommended.

m 8/19/2019 U.S. Environmental Protection Agency
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4. Quantify and report uncertainty

NARSTO Recommendation: Develop guidance, measures, and techniques to
improve uncertainty quantification, and include measures of uncertainty as a
standard part of reported emission inventory data.

 WeDbFIRE is an online database of criteria pollutant emissions factors
that supplements existing AP-42 documents, can calculate uncertainty
based upon emissions test characteristics and applications

« Future work: use updated historical (1750-2014) emissions time
series in Community Emissions Data System (CEDS) to create
uncertainty estimates for global inventory

Quantification of emission factor uncertainty

George Pouliot &, Emily Wisner, David Mobley & William Hunt Jr.

Current Status: More inclusion and quantification of uncertainty continues to
be needed to assist research studies and prioritize inventory updates.

m 8/19/2019 U.S. Environmental Protection Agency
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9. Increase inventory compatibility
and comparability

NARSTO Recommendation: Define and implement standards for emission

inventory structure, data documentation, and data reporting for North
American emission inventories. [ SE L S, et cmission orid maps for 2008 and 2010 to study

G. Janssens-Maenhout'®'-12_ M. Crippa', D. Guizzardi!, F. Dentener'®!, M. Muntean', G. Pouliot'2?, T. Keating'®’3, Q. Zhang*,
. J. Kurokawa®, R. Wankmijllers, H. Denier van der Gon'27, 1. 1. P. Kuenen?, Z. Klimont®, G. Frost®, S. Darras?, B. Koffil,
i®a.11
At heric Envi ﬂﬁﬁ% 'a-ndMLl , Jaint Research Centre, Institut t and Sustainability, Via Fermi, 2743
mosp erlc nvlronment s curopean & Commission, Join esearchn ntre, Instr e for Environment an ustainabili Ye a Fer n’l

2749, 21027 Ispra (\VA), Italy
= US EPA - Office of Re: searc h and Development, Research Tlla"g e Par{, North Carolina 27711, USA
Welume 33, Juns 2012, Pages 4-14 *US EPA - Office of Air & Radiation, 1200 Pennsylvania Av. NW, W n IC 2 L UsA
™ ry of Education Key Laboratory for Earth System Mo d a, C singhua University, Beijing, China

r:--saCe er for Air Pol\utlon Reseal ch 1182 Nishi-lag

) sl

SEMEP - Centre on Emission Inv entcr,r &P

'T[ Department oFC mate, Air and Sust
. . . . . BIni ational Institute for Appl dq alysis,
Comparing emission inventories and model-ready NOAA Earth System Research Laboratory &
:_-.: se".-aifclr M dI_P) réné _e. CNB‘_, SED?_
emission datasets between Europe and North Lrghent University, Campus Avdoyen, Ghent

2Ghent University, Campus Ardoyen, Ghent
America for the AQMEII project

iot & B, Thomas Pierce 2, Hugo Denier van der Gon °, Martijn Schaap ®, Michael Meran ®, Uarporn

Show more

ED@@AR

erp s ek 4 o sdger ARG

D-EDGAR : Yeargooe

Current Status: The amount of publicly available documentation and communication
from domestic and international inventories has increased significantly in recent years.
Comparability of inventories developed with different goals remains a challenge, but

comparisons can be useful for some sources and species if primary data is understood.

m 8/19/2019 U.S. Environmental Protection Agency
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6. Improve user accessibility

NARSTO Recommendation: Improve user accessibility to
emission inventory data, documentation, and emission inventory
models through the Internet or other electronic formats.

2014 National
Emissions
Inventory
Report

Air pollution - created by human
activities such as vehicle use, industrial
operations, and agriculture practices,

or by natural events such as wildfires —
can influence air quality and public
health. This interactive National
Emissions Inventory (NET) Report
explains how air emissions data are
generated and used, and provides tools
that explore emission trends and
source contributions to air pollution. It
highlights the most recent
comprehensive and complete NEI,

2014 version 2, released in February

2018, siap ahead to et date.

Air Emissions Reporting
Requirements (AERR)

On this page:
pe Basic Informatior

Legal Authorities

. 23U,
. 2us,

Rule Summary

Federal Register
Ciratio

The AERR requires state and local agencies to collect and submit
2 2015, the s

emissions data to t

finalized improvements to these reporting requirements by:
i porting Code of Federal

Regulations
o Loweringthe current threshold for reporting lead emissions Citation

sources as "point sources”;
Eliminating the requirer
report emissions from v
Requiring agencies to repor

nt for state and local agencies to
fires and prescribed fires;
puts needed to model

Docket Number

emissions from mobile sou

Removing the requirements for agencies to report daily and Effective Date
seasonal emissions, and;
Clarifying, removing, or simplifying some current emissions

reporting requirements.

. 2192015

o EPAH 59

Inventory Collaborative Wiki
2014 National Emissions
Inventory (NEI) Data

2014-2016 Version 7 Air
Modeling Platforms

Contents [ick]

Documentation  Data Summariss Facilty Mapping

Sector Summaries - Criteria and Hazardous Air Pollutants by 60 EIS.
emission sectors

The 2014v7.1, 2015v7.1 (alpha), and 2016v7.1 (alpha) emissions modelit
2014 National Emissions Inventory version 2. These emissions modeling
information needed to support the develanment of emissions innits fal al
including the inventories, ancillar 2017 National Emissions
Inventory (NEI) Development

Documentation

e following queriesalow for generating cus s 4

either Sectoror Tir agaregations

The 2014v7.1 platform was used fc

National State | County o Tribe | Geogaphic Aggregation

Region 1

pollutants. Data are avall

inventory on the thre itusing data provided by .
. 1 (alpha) Pla Tribal air agencies. T €15) helps the EPA to buld th atonsl
2017 NEI Plan -
Poltant sector
Agricttre

Crops and Lvestock Dust
Fetiizes Applicston

Livestock waste
<1 | pust o

2017 NEI Resources for State, Local, Tribal Agencies

Submittal Instructions and Supporting Data for 2017 NE!
Nonpoint
* Expected Pollutant List for Nonpoint SCCs (: g, 75

Contact Us to aska question, provide feedback, of report 2 problem.

Current Status: User accessibility has greatly improved, but

the NEI process remains complex, requiring specialized
expertise to fully implement.

8/19/2019

U.S. Environmental Protection Agency
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Y. (. Improve timeliness *i%**ik

NARSTO Recommendation: Create and support a process for preparing
and reporting national emission inventory data on a yearly basis.

* Time ~37 months to produce version 2 NElIs: (e.g. NEI2008v2 report
released Feb 2012; 2014version2 report released Feb 2018)

Having a multi-year inventory with consistent methodology would make long-term
retrospective analysis easier and encourage use of existing inventories
* Researchers at EPA have produced a 1990-2010 gridded emissions
inventory for regional chemical transport modeling
« Community Emissions Data System (CEDS) provides global 1750-2014
emissions
« EPA/ORD is planning a 2002-2017 set of emissions based on consistent
methods to the extent possible

Current Status: The Toxics Release Inventory is annual; the NEI will maintain
its three-year cycle barring significant increase in investment. Separate
emissions inventories have been developed and should continue to be
updated with clear documentation.

m 8/19/2019 U.S. Environmental Protection Agency
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U ted State

w8 ASS€8S and improve emission

projections TN

NARSTO Recommendation: Emission projection methodologies for all
emission inventory sectors in North America should be evaluated to
determine the accuracy of past projections and identify areas of
improvement for future projections.

SO, Emissions 2017 projection vs 2016
12US1 domain

w1
(=]
(=]

B~
[
o

» EPA-projected inventories are generated for 550
modeling specific criteria pollutant rules,
typically shorter term projections (i.e. 5- 10 f /\
years) \ | f\\\/ \\f\\\/\\/\v
» National-scale Greenhouse Gas (GHG) 400 \]
projections are submitted in the US Biennial
Report to the United Nations on longer-term 300
time frames (i.e. projecting to 2050, 2100)

w
(%))
o

Emission Rate (tons/hour)

— O~ WM M~ - O I~ n M
- N m N 0 0 O O — ™~
HHHHHHHH

- n
<t < Yo}

o™
~
Hour of the Week starting Monday

—S02 2016 (beta) 502 2017 projection

Current Status: Challenges remain when developing and maintaining
appropriate emission projections, and when assessing accuracy of past
emissions projections is needed to inform future projections.

m 8/19/2019 U.S. Environmental Protection Agency
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1.Reduce uncertainties associated with emissions from key
under-characterized sources. YOO

2. Improve speciation estimates. Yy
3. Improve existing emission inventory tools and develop new

ones. oA QAQAQAS
4. Quantify and report uncertainty. Yook

5. Increase inventory compatibility and comparability. Yrrelox
6. Improve user accessibility. “rrlolox

7. Improve timeliness. Yoy

8. Assess and improve emission projections. YN

m 8/19/2019 U.S. Environmental Protection Agency
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